Background: Policy-makers who are making decisions on sexuality education programs face important economic questions: what are the costs of developing sexuality education programs; and what are the costs of implementing and scaling them up? This study responds to these questions by assessing the costs of six school-based sexuality education programs (Nigeria, Kenya, Indonesia, India, Estonia and the Netherlands). Methods: Cost analyses were carried out in schools that were fully implementing a SE program, as this best reflects the resources needed to run an effective program. The costs were analyzed from the program perspective, meaning that all costs borne by the governmental and (international) non-governmental organizations supporting the program were included. Cost analyses were based on financial records, interviews and school surveys. We distinguished costs in three consecutive program phases: development, update and implementation. Recommendations on the most efficient program characteristics and scale-up pathways were drawn from results of three fully scaled up programs (Estonia, Nigeria and the Netherlands), scale-up scenarios of two pilot programs (Kenya and Indonesia), and an implementation plan (India), Conclusions: Intra-curricular sexuality education programs have, because of their compulsory nature, the most potential to be scaled up and are therefore most efficient. Extra-curricular sexuality education programs have lower potential to be scaled up and are therefore less efficient. In terms of class size and number of lessons, countries need to strike a balance between the quality (demanding smaller classes and many lessons) and the costs (demanding larger classes and fewer lessons). Advocacy was a significant cost component.
Background
Policy-makers worldwide who are involved in decisions about sexuality education programs face important economic questions: what are the costs of developing sexuality education programs; and what are the costs of implementing and scaling them up? Knowing the answers to these questions would enable policy-makers to invest resources in sexuality education more efficiently. This study responds to the above questions by assessing the costs of school-based sexuality education (SBSE) programs in six countries (Nigeria, Kenya, Indonesia, India, Estonia and the Netherlands) and program scaleup projections in two countries (Kenya and Indonesia).
This study fills in important gaps on the economic aspects of sexuality education programs worldwide, in low-, middle-and high-income countries. It also comes at a time when interest in sexuality education programs is growing considerably.
This article only considers costs of SBSE programs. Health effects of these SBSE programs are notoriously difficult to measure. As an integrated part of our study we made efforts to measure health effects of the Estonian program, which will be reported in a companion paper [1] .
The cost estimates in this article are relevant not only to the countries and sexuality education programs studied, but also to other countries considering implementing or scaling up existing sexuality (including HIV prevention) education programs.
Sexuality education programs analyzed
The selection of countries reflects a broad geographical spread, with two countries in Africa (Nigeria and Kenya), two in Asia (Indonesia and India), and two in Europe (Estonia and the Netherlands). It also reflects a range of experiences. The Netherlands has a fairly long tradition of sexuality education, whereas in Indonesia and Kenya, recently implemented pilot programs are evaluated, operating on a relatively small scale. Estonia introduced its program about 15 years ago, though it is only now firmly established nationwide. In Nigeria, the sexuality education program started in Lagos state, and is now also implemented in Abuja state. India is in the course of implementing a program in the Orissa State. Table 1 summarizes characteristics of the programs studied. Detailed program descriptions can be found elsewhere [2] .
The success of sexuality education programs is largely determined by the context in which they are developed and implemented, as well as by their characteristics and the quality of implementation. In many countries, sexuality, and therefore sexuality education, is a sensitive issue that may generate opposition. Where there is opposition, the introduction of sexuality education requires careful planning and a wide variety of advocacy and public education activities. This has a significant effect on the costs and impact of the programs (see below).
Among international experts there is a strong consensus that sexuality education programs that are fully integrated into the school curriculum are preferable to stand-alone programs. However, in many countries, the conditions for fully integrated sexuality education programs are not sufficient, and therefore extra-curricular, stand-alone programs are the only ones that may currently be possible. The programs in Indonesia and Kenya are of the latter type.
Methods
This report presents the results of a comprehensive costing analysisbased on detailed inspection of financial records, interviews with sexuality education program personnel, and primary data collection through specifically designed surveys in schoolsin all countries studied. Cost analyses were carried out in schools that were fully implementing a SE program, as this best reflects the resources needed to run an effective program. The exception is Orissa State, India, where program implementation began in 2010, and where the costing analysis is therefore estimated on the basis of implementation plans. More detailed costing methods and resource use and prices can be found elsewhere [2] .
Analyses were conducted from the program perspective, including all costs as borne by governmental and (international) non-governmental organizations supporting the program. The economic costs of the sexuality education programs were estimated, including all resources used, and the budgetary outlays were also calculated, i.e. the costs of running the programs additional to already existing expenses for teacher salaries. Various program phasesdevelopment or adaptation, implementation (including program scale-up), and updateand attendant inputs were identified to reflect all resources required for developing and implementing a sexuality education program. Recommendations on the most efficient program characteristics and scale-up pathways were drawn from results of three fully scaled up programs (Estonia, Nigeria and the Netherlands), scale-up scenarios of two pilot programs (Kenya and Indonesia), and an implementation plan (India). All costs were analyzed in local currencies and converted to US dollars (US$) using 2009 exchange rates [3] . The initial program development costs were considered as capital goods and annualized over ten years. Costs related to program adaptations, teacher trainings and computers (in Kenya and Indonesia) were annualized over five years [4] . To make meaningful comparisons of the costs of the sexuality education programs across the study countries, one indicator was chosen: cost per student reached in 2009. The costs per student for the duration of the entire curriculum were estimated, and thus accounted for differences in the length of sexuality education programs across countries. Costs per student reached in US dollars were converted to international dollars (I$) by using purchasing power parity indicators [5] .
International dollars have the advantage that they account for the difference in price levels between countries, and allow for a comparison of the actual resource use by the sexuality education programs in the countries concerned.
The overall approach adhered to the WHO-CHOICE methodology on costing analysisan internationally accepted standard for the conduct of economic analysis of health programs, especially in low-and middle-income countries [6] .
Results
Study findings reveal a wide range of costs and coverage of sexuality education programs across the countries studied. Total costs of sexuality education programs, including development or adaptation, updating and implementation, range between US$1.19 million in Indonesia to US$12.1 million in the Netherlands. The total number of students reached varies from some 6,000 in Indonesia, to 990,000 in India (as planned for the period 2010-2014). This is dependent on the scale of the program and the number of years it is implemented in the country, and therefore the report concentrates on annual figures. The annualized costs and the annual number of students reached in 2009 are US$562,000 and 246,000 students in Nigeria; US$364,000 and 7,300 students in Kenya; US$289,000 and 1,800 students in Indonesia; US$3.5 million and 780,000 students in India (as planned in 2014); US$311,000 and 28,000 students in Estonia; and US$830,000 and 25,300 students in the Netherlands. In every country, the majority of all costs are implementation (including scaling up) costs, and costs of program development, adaptation and updating are minor. Table 2 summarizes the main findings. Detailed analysis of development, adaptation, implementation and updated costs can be found elsewhere [7] .
In the interpretation of the main findingsthe cost per student reached across countriesit must be stressed from the outset that the sexuality education programs in Kenya and Indonesia are much more costly because they are still in a pilot phase and therefore small scale. Costs per student reached were US$7 in Nigeria and US$13.50 in India, US$33 in Estonia and the Netherlands, US$50 in Kenya, and US$160 in Indonesia. Figure 1 shows the distribution of implementation costs by activity, including teaching salaries. The costs per student are expressed in international dollars (I$) to make more meaningful comparisons. The programs in Kenya and Indonesia comprise relatively large operations costs per student reached, including personnel of the implementing NGOs, office and travel. In Nigeria, India, Estonia and the Netherlands, these costs are much lower, and the largest share of costs is teacher salaries. Training, advocacy and teaching material costs vary between countries, but each of these activities never account for more than 20 per cent of total costs in the analysis.
However, if only budgetary outlays are considered, i.e. the costs in addition to regular expenses on teacher salaries, costs per student reached fall to US$0.60 in Nigeria, US$2.50 in India, US$8 in Estonia, US$10 in the Netherlands, US$37 in Kenya and US$135 in Indonesia. In India, Estonia and the Netherlands, for example, these budgetary outlays constitute 0.5, 0.2 and 0.1 per cent, respectively, of current expenditure per student in secondary education.
Results of the scale-up scenarios of Kenyan and Indonesian programs suggest that the most efficient strategy is to first increase program uptake in the current schools, for example by making the curriculum mandatory, before introducing the program to new schools or districts. Moreover, in case these pilot programs would be scaled up to 300 schools and achieved (mandatory) full coverage, costs per learner reached would be reduced to US$16 in Kenya and US$13.40 in Indonesia.
Discussion

Sensitivity of sexuality education and its effect on costs
The sexuality education programs in Nigeria, Kenya, Indonesia and India have been implemented in contexts where sexuality, and therefore sexuality education, is a sensitive issue. In contrast, sexuality education is not a sensitive issue in Estonia or the Netherlands. The sensitivity of the topic has important consequences for how and the pace at which sexuality education programs can be introduced, their character (comprehensive versus abstinence-only), and the scale at which they can be carried out. This has an effect on costs and potential impact. In Nigeria and India, sexuality education programs initially came to a halt because of socio-cultural opposition, thereby causing years of delay and related loss of investments. In Nigeria, the initial comprehensive program had to be reduced: all elements related to actual sexual and preventive behavior, including contraception and condoms were removed. The programs in Orissa State, India (as planned) and Estonia are good examples of comprehensive, integrated and fully scaled up sexuality education programs, and these hold important lessons for other countries that wish to achieve similar scales and related impact. The programs in Kenya and Indonesia are NGO-initiated, also in response to the sensitivity of sexuality education and the relative hesitance of national governments to address the topic. These programs are extra-curricular, voluntary and seem to be constrained in the coverage they can achieve. However, they can be an important stepping stone toward the development of national sexuality education programs. All sexuality education programs in all iii Cost per student reached refers to students who have completed the curriculum. The costs are calculated as the duration of the curriculum multiplied by the costs per student covered in 2009. iv Budgetary outlays refers to MoE's additional cost of providing sexuality education; costs that occur in addition to the regular expenses, e.g. teacher salaries that are paid also in the absence of a SBE program. countries require careful planning and a wide variety of advocacy and public education activities to achieve their implementation.
Costs of sexuality education in relation to program design
The programs in Nigeria, India, Estonia and the Netherlands appear to be relatively inexpensive in terms of cost per student reached, costing approximately US$7, US$14, US$33 and US$33, respectively. These programs are all intra-curricular and implemented on a large scale (annually reaching 25,000 to 250,000 students), which reduces costs per student of national and state-level activities, such as program development, management and advocacy. Also important is the mandatory student enrolment in these programs, resulting in an almost comprehensive coverage of enrolled students per school. This reduces school-level costs per student, such as teachers' salaries (in all programs, teacher salaries are a major cost component). On this basis, we conclude that intra-curricular sexuality education programs are most efficient, and we refer to the program in Estonia and the planned program in India as best examples in this respect. The sexuality education program in the Netherlands is difficult to interpret in this context, because the program is relatively short, and functions as an addition to a more elaborate sexuality education at primary school, and in biology lessons in secondary school.
The sexuality education programs in Kenya and Indonesia appear to be relatively costly, at US$50 and US$160 per student reached, respectively. These programs are currently in the pilot phase, geographically spread out, and initiated by international and national NGOs. At this stage, these programs have limited coverageannually reaching between 1,800 and 7,300 students respectivelyand carry high operations (salary and travel) costs. Cost per student would diminish considerably if the programs were scaled up beyond the pilot phase. However, both programs are also extracurricular and thus voluntary, so the potential of such programs to achieve widespread coverage is questionable. Integration of the program in the regular curriculum would be a possible strategy to meet that concern. However, such programs may sometimes be the only available option in a country where sexuality education is a sensitive issue, and this could be a reason to accept their relatively high cost during a period of transition.
In addition, the sexuality education programs in Kenya and Indonesia are both computer-based, and this also makes them relatively costly because it necessarily reduces class size (schools have a limited number of computers). Uptake in schoolsbetween 42 students per class in Indonesia and 44 students in Kenyais constrained as a result. This hinders the scale-up of a program across and within schools, and its integration into the regular curriculum.
Teacher salaries are a major cost component in all programs, and class size strongly influences cost per student reached. In Nigeria, classes for the sexuality education lessons usually have 75 to 150 students, while classes are much smaller in, for example, India (around 40 students) and Estonia (around 18 students). While large classes are thus favorable for cost purposes, the quality of implementation in such classes will likely be compromised. Even when specific strategies are developed in sexuality education to cope with large classes, as in Nigeria, sexuality education typically requires interactive teaching methods with high levels of student involvement, which can hardly be realized in overcrowded classes.
Advocacy costs are a significant cost component in all countries, ranging between 4 per cent of total costs in Kenya to 13 per cent of total costs in Indonesia. The only exception was the Netherlands, where advocacy costs were 0.1 per cent. Therefore, advocacy costs seem to be highest where there is most resistance towards sexuality education. Advocacy costs are incurred not only in the development phase of the program but also throughout its implementation, and reflect the sensitive nature of sexuality education curricula in a country. Advocacy includes a broad scope of activities including political lobbying, media activities, stakeholder meetings, working groups, sensitization meetings for school staff, parents, and health care providers, and exhibitions.
Programs examined in this study differ in the way they were developed and/or adapted. Development costs in Estonia were low because of low salary levels during the first years of independence, and programs did not require intensive advocacy activities. Programs in Kenya and Indonesia were adapted from a similar program in Uganda and had important savings in the development costs of the original software. However, the adaptation process was still relatively costly as these computerbased programs required expensive software adaptation activities. Moreover, the adaptation was supported by an international organization, which added extra costs. The adaptation costs in these countries constituted between 15 per cent and 24 per cent of total costs. Development and updating costs ranged between 1 per cent and 11 per cent of total costs in the other study countries. Finally, the proportion of development or adaptation costs is also dependent on the number of years a program has been implemented in a country.
The duration of the programs varies. The number of learning hours per student over the duration of the curriculum varies between 11 hours in the Netherlands (which is additional to an extensive foundation established at the primary level and to biology classes), to some 40 hours in most other countries. Obviously, this is closely related to the cost per student reached. The number of learning hours also determines the impact of a programinternational standards recommend at least 12 to 20 lessons (typically lasting 45 minutes to an hour) over several years.
Budget impact of sexuality education programs
The budget impact of implementing sexuality education programs is not equal to the economic costs as presented in this study. Teacher salaries are included as economic costs in this study but are a regular expense of the Ministry of Education, irrespective of the implementation of sexuality education programs. In the implementation of a sexuality education program, these salaries would therefore not incur additional budgetary outlays. This study shows that budgetary outlays are less than 25 per cent of the economic costs of sexuality education programs (with the exception of Kenya and Indonesia) and, as estimated in this study, range from US$0.60 in Nigeria to US$10 in the Netherlands. However, it should be noted that the introduction of a sexuality education program in the curriculum could come at the expense of not teaching other courses, which is an opportunity cost.
Efficient pathways to scaling up programs
In order to assess the cost implications of scaling up sexuality education programs, we defined several different scenarios and, based on these, we recommend the most efficient pathways to greater sexuality education coverage. The most efficient strategy appears to be to start first expanding program uptake in schools where the program is currently being implemented, for example, by making the curriculum mandatory, before introducing the program to new schools or districts. Again, this is because teacher salaries constitute a major cost component and are reduced by covering more students per class or school. The ideal strategy from the efficiency point of view is to maximize uptake in schools and the coverage of schools in a country.
Limitations
A number of limitations were faced in conducting the study. First, information on the actual number of learners reached was not always available, especially in the larger intra-curricular programs. In those instances, program coverage was calculated on the basis of secondary sources, e.g. student materials used or teachers trained. Second, it is not always clear where sexuality education programs begin and end. Sexuality education programs are sometimes part of wider life-skills programs, as in Estonia. Since general life skills, such as decision-making competence, serve more purposes than only promoting healthy sexual behavior, it is then somewhat arbitrary to determine which part of the program should be labeled sexuality education. Third, it was not always possible to make detailed assessments of costs. Some programs, such as curricula in Estonia and the Netherlands, have existed for a long time, and financial records were not always available. In those instances, the analysis was based on gross estimates from program personnel.
This study only focuses on the costs of sexuality education programs. It does not answer several other very important questions, such as variation in the quality of different types of programs, nor does it address the important question of how to develop a sexuality education program and integrate it into existing curricula. This requires additional efforts beyond the scope of this study, which could result in a strategic document that outlines pathways, under different conditions, for successfully developing and integrating sexuality education in school curricula.
Conclusions
On the basis of the above analysis we draw the following conclusions and recommendations.
Intra-curricular sexuality education programs have, because of their compulsory nature, the most potential to be scaled upin terms of coverage of schools and students in schoolsand are therefore most efficient. Where possible, we recommend this type of sexuality education program.
Extra-curricular sexuality education programs have, because of their voluntary nature, lower potential to be scaled up and are therefore less efficient. These programs are therefore not recommended. However, they can be important learning experiences and stepping stones to national sexuality education programs, or may be the only available option in a country considering the sensitive nature of sexuality education. Where possible, such programs should be gradually integrated in the national curriculum to render them more efficient.
In terms of class size and number of lessons, countries need to strike a balance between the quality (demanding relatively small class sizes and many lessons) and the costs (demanding relatively large class sizes) of sexuality education programs. Furthermore advocacy appeared to be a significant component of the costs of sexuality education programs in most countries, and we recommend that educational authorities consider this to be a necessary investment. Next we recommend that new initiatives save costs by adapting existing programs to their own (social and cultural) context, instead of developing new ones. We also recommend that sexuality education programs wishing to increase their coverage start by expanding program uptake among students in schools first (e.g. by making the curriculum mandatory), before introducing the program to new schools or districts. Finally where student access to computers is limited, computer-based sexuality education programs are not recommended.
